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LETTER OF TRANSMITTAL. 


U.S. DEPARTMENT OF AGRICULTURE, 
Bureau oF Piant Inpustry, 
OFFICE OF THE CHIEF, 
Washington, D. C., June 30, 1909. 

Sir: I have the honor to transmit and to recommend for publica- 
tion as a Farmers’ Bulletin, to supersede Bulletin 58 of the same 
series, the accompanying manuscript on ‘‘Soy Beans,” prepared by 
Prof. Charles V. Piper, Agrostologist in Charge, and Mr. H. T. Niel- 
sen, Scientific Assistant, Forage Crop Investigations. 

The soy bean has become a crop of special importance in several 
Southern States, and interest in it has greatly grown during the past 
few years. At the present time there is great interest in the crop 
owing to the possibility that it may be grown on an extensive scale 
in regions where the boll weevil has rendered the returns from cot- 
ton culture uncertain. The recent enormous exportations of soy 
beans and soy-bean meal from Manchuria to Europe would seem to 
indicate that there is practically an unlimited market for this prod- 
uct. It is now believed that by the selection of proper varieties, of 
which the number is very large, the soy bean can be profitably grown 
in practically all parts of the cotton belt as a grain crop. 

It is especially desirable to publish this bulletin at the present time 
in order that the possibilities of the crop may be generally understood. 


Respectfully, B.T.G 
. 1. GALLOWAY, 


Chief of Bureau. 


Hon. James Witson, 
Secretary of Agriculture. 
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SOY BEANS. 


INTRODUCTION. 


The soy bean, also called the “soja bean’”’ (fig. 1), is a native of 
southeastern Asia and has been extensively cultivated in Japan, 
China,and Indiasince 
ancient times. Up- @ 
ward of two hundred ¥ 
varieties are grown in 
these countries, prac- 
tically every district 
of which has its own 
distinct varieties. 
The beans are there 
grown almost entire- 
ly for human food, be- 
ing prepared for con- 
sumption in many 
different ways. Their 
flavor, however, does 
not commend them to 
Caucasian appetites 
and thus far they 
have found but small 
favor as human food 
in either Europe or 
America. 

As a forage crop, 
however, soy beans 
have become of in- 
creasing importance 
in parts of the United 
States, especially 
southward. They 
have been tested at 
most of the State 
agricultural experi- 
ment stations, and it 
is clear that their re- 
gion of maximum 
importance will be 
south of the red- 
clover area and in sections where alfalfa can not be grown success- 
fully. They thus compete principally with cowpeas, but as cultiva- 
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Fia. 1.—Typical soy-bean plant. 











6 SOY BEANS. 


tion is usually required they fill a somewhat different agricultural 
need. Their culture has greatly increased in recent years, especially 
in Tennessee, North Carolina, Virginia, Maryland, Kentucky, and the 
southern parts of Illinois and Indiana. It seems certain that the 
crop will become one of great importance in the regions mentioned 
and probably over a much wider area. The earlier varieties mature 


even in Minnesota, Ontario, and 
Massachusetts. 

As a hay plant the soy bean can 
not successfully compete with red 
clover or alfalfa. Unless the yield 
of grain is 15 bushels or more per 
acre it is hardly profitable enough 
to grow it for that purpose alone, as 
it would be too expensive to feed. 
Some of the early varieties will 
yield 16 to 20 bushels or more per 
acre, and where such yields can be 
secured the crop is a valuable one. 


CLIMATIC AND SOIL REQUIRE- 
MENTS OF SOY BEANS. 


The soy bean is especially adapted 
to the cotton belt and northward 
into the southern part of the corn 
belt. The early varieties mature in 
the northern part of the corn belt, 
but frequently do not make a suffi- 
cient yield to warrant growing them. 
Farther south, where the later and 
larger varieties can be grown, the 
Fic. 2.-A plant of the Mammoth variety of Yield is sufficient to make their 

soy bean, showing its characteristic habit of extensive cultivation very profit- 
growth. Height, 40 inches. - 
able. Generally speaking, the soy 
bean requires about the same temperature as corn. It is perhaps 
even better adapted to a warm climate and does not do well in a 
cool climate. 

The soil requirements of soy beans are much the same as those 
of corn. They will make a satisfactory growth on poorer soil than 
corn, provided inoculation is present, but will not make nearly as 
good a growth on poor soil as cowpeas. Soy beans make their 
best development on fairly fertile loams or clays. The Mammoth 
variety (fig. 2) also succeeds well on sandy soils. On rich soils all 
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SOY BEANS. 7 


varieties are apt to make a large plant growth and a comparatively 
small yield of seed, and on the poorer soils a small plant growth 
with a relatively large seed yield. 

Soy beans do not require a well-drained soil for their best develop- 
ment, although they will not grow in a soil where water stands for 
any considerable length of time. However, they are able to with- 
stand a greater amount of moisture than either corn or cowpeas. 
In eastern North Carolina on the vegetable mold soils they make 
excellent crops. On this account soy beans are especially valuable 
for growing in that region, since the heavy rainfall is the main draw- 
back. 

Soy beans are also decidedly drought resistant, much more so 
than cowpeas, and but for the depredations of rabbits would be a 
valuable crop in the semiarid West. Rabbits are exceedingly fond 
of the foliage, and where they are numerous it is nearly useless to 
plant soy beans unless the field can be inclosed with rabbit-proof 
fencing. 

VARIETIES OF SOY BEANS. 


At the present time seven varieties of soy beans, Mammoth, Holly- 
brook, Guelph, Ito San, Buckshot, Ogemaw, and Wisconsin Black, 
are handled by American seedsmen. (See fig. 3.) During the past 
three years more than two hundred additional varieties have been 
introduced from China, Japan, and India, most of which have already 
been sufficiently tested to give some idea of their value. Many of 
the new varieties are so superior in various respects that they are 
certain to replace all of the above-named varieties except the Mam- 
moth and, perhaps, the Ito San. 

The matter of variety is of special importance in soy beans, as 
many growers have been sorely disappointed in getting a small early 
variety when they desired a larger and later sort. As this difficulty 
occurs when there are at most seven varieties handled by seedsmen, 
it can readily be seen that there is the possibility of greater confusion 
with the introduction of more varieties. On this account it is very 
desirable to keep down to the minimum the number of varieties 
introduced into the seed trade, and these the very best sorts. Seeds- 
men are urged to use the varietal names here adopted, and buyers 
should be very careful to specify the variety wanted. 


MAMMOTH (YELLOW). 


The Mammoth variety (see figs. 2, 3, 4, and 5) is the largest grow- 
ing and latest of the soy beans at present handled by seedsmen. 
Under average conditions it will grow from 3 to 5 feet high, depend- 
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8 SOY BEANS. 





ing principally on the character of the soil. (See fig. 4.) Ordinarily 
it requires from 120 to 150 days to mature a crop of seed. The 
Mammoth yields well in both grain and roughage and is satisfactory 
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Fic. 3.—Seeds and pods of seven varieties of soy beans. Natural size. 


for both. It is a most exacting variety about depth of planting, 
and under no circumstances should the seed be planted more than 
2 inches deep. The habit of growth is such that it can readily be 
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SOY BEANS. 9 


harvested with machinery and it is frequently gathered with a 
grain binder. It is well adapted to nearly all of the country south 
of the northern boundary of Tennessee and can be grown quite 
successfully some distance north of this, though not as far north 
as Washington, D. C. 


HOLLYBROOK (YELLOW). 


The Hollybrook variety is about two weeks earlier than the Mam- 
moth and seldom grows to a greater height than about 3 feet. It is 
very coarse and woody and therefore not desirable for hay, but it 
yields large crops of grain. The seed is very nearly identical with that 
of the Mammoth. The lower branches and pods are apt to be very 
near the ground, and there is consequently some difficulty in harvest- 
ing this variety. It can be grown farther north than the Mammoth, 
but is not nearly so valuable a variety. 





Fia. 4.—A field of the Mammoth variety of soy bean in North Carolina. 
ITO SAN (YELLOW). 


The Ito San soy bean has been very commonly grown, appearing 
under the names “ Yellow,” “Early Yellow,” “Medium Yellow,” and 
“Early White,” as well as ‘Ito San.” The plants are of medium size, 
averaging about 30 inches in height, with numerous ascending slender 
branches, so that this variety can be mown very satisfactorily. It has 
fine stems and makes excellent hay, though the yield is only moderate. 
It produces seed fairly well and matures in from 95 to 100 days. It is 
a very satisfactory variety to grow in a short season or after a small- 
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10 SOY BEANS. 


grain crop. The seed, which is about the same size as that of the 
Mammoth, can always be identified by a little brown speck at one end 
of the hilum, or seed scar. This variety will mature as far north as 
southern Wisconsin and southern Michigan. 


GUELPH (GREEN). 


The Guelph soy bean has been advertised more than any other 
variety, appearing with such names as “Medium Green,” “‘ Medium 
Early Green,” and “Large Medium Green.” It grows about as large 
as the Hollybrook variety and matures about 10 days later than the 
Ito San. The leaves drop without changing color when the plant 
ripens. The plant is very coarse and not satisfactory for hay. 
While the seed yield is heavy the pods shatter very much. On these 
accounts the Guelph is not a desirable variety. 


BUCKSHOT (BLACK). 

The Buckshot is a very early variety, which has been handled by 
northern seedsmen. It is also called “Early Black,” “Extra Early 
Black,’’ ‘“Medium Early Black,’ and ‘Large Black.’ It seldom 
grows more than 24 inches high and is at least a week earlier than the 
Ito San variety. The seed is considerably larger than ordinary buck- 
shot, but has the same shape. The plants are entirely too small and 
coarse and produce pods too near the ground to be of much value. 
If the Buckshot variety is planted at all it should be only in the 
northern tier of States. 

OGEMAW (BROWN). 

The Ogemaw is even earlier than the Buckshot variety, and is also 
a smaller grower and less satisfactory. The seed, which is about the 
same size as that of the Buckshot variety, can sometimes be purchased 
from northern seedsmen. 

WISCONSIN BLACK. 

The Wisconsin Black is an early black-seeded variety that is grown 
to some extent in Wisconsin and Michigan. Its earliness is its prin- 
cipal merit. 


The following new varieties are the best out of morethan one hun- 
dred sorts tested. They are not yet in the market, but most of them 
will be available in 1910. 


WILSON (BLACK). 


The Wilson is a tall variety, growing 3 to 4 feet high, with few erect 
branches, maturing about one week later than the Ito San. Owing to 
its tall habit and lack of basal branches it can be harvested easily. 
It is a heavy grain yielder and also excellent for hay. This variety 
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should be very valuable in such States as Illinois, Indiana, and Ohio, 
replacing the Guelph variety especially. 


MEYER (MOTTLED BLACK AND BROWN). 


The Meyer variety is excellent for hay, as it is tall and has fine 
stems and branches. During the past three years it has given larger 
yields of seed than any other variety under trial at the Arlington 
Experimental Farm in Virginia. Its tall habit makes it easy to mow, 
but unfortunately it is somewhat inclined to lodge. It matures in 110 
days. The seeds are large and break rather easily in thrashing. 


AUSTIN (GREENISH YELLOW). 


The Austin is a vigorous though not coarse medium-late variety, 
growing 3 to 4 feet high, with numerous branches but none close to 
the ground. It can be easily harvested with machinery and is an 
excellent seed producer. 


HABERLANDT (YELLOW). 


The Haberlandt variety requires about one week’s more time in 
which to mature than does the Ito San. The seed is considerably 
larger than that of any of the other yellow-seeded varieties and has a 
distinctly brown hilum, or seed scar. It is a very heavy yielder of 
seed, but is rather stocky, seldom growing to a greater height than 30 
inches. It can be harvested fairly well with a mower and will give 
better results than the Ito San variety in many places. Under the 
conditions in Tennessee it has proved very satisfactory and is strongly 
recommended there when an earlier variety than the Mammoth is 
desired. 

RICELAND (BLACK). 

The Riceland is a soy bean which requires a very iong season in 
which to make its full development, and is therefore adapted only to the 
cotton belt. The seed is rather small, long, and flat, and covered with 
a powdery bloom which makes it look dusty. The plants grow from 
4 to 6 feet high, but have fine stems and consequently are of a very 
desirable type for hay. 


- THE CULTURE AND PLANTING OF SOY BEANS. 


Good preparation of the soil is necessary for soy beans; otherwise 
weeds are likely to choke out the young plants. This preparation 
should consist of deep plowing and subsequent working with disk 
and harrow until a firm seed bed, with the upper 2 or 3 inches loose 
and mellow, is secured. Under nearly all conditions the crop should 
be grown in rows and given sufficient cultivation to keep down 
weeds. If the ground is exceptionally free from weeds soy beans 
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may be sown broadcast or drilled with the idea of using them for 
hay. The yield of seed is nearly always greater when grown in cul- 
tivated rows. 

Soy beans if in rows should be planted so as to have a plant on an 
average of every 2 or 3 inches in the row and the rows from 30 to 36 
inches apart. Cultivation can be more easily accomplished if the 
rows are 36 inches apart than where the distance is less, though the 
plants have room for development in 28-inch rows. In eastern 
North Carolina soy beans are planted in rows 4 feet apart and hilled 
as high as possible to aid in drainage, which is very important in that 
region. 

It is especially important to plant seed of good quality. Soy- 
bean seed unless it is fresh and has been properly stored is very apt 
to be low in germination. It should therefore be tested for viability 
before planting time. The planting should be shallow, preferably 
1 inch and not to exceed 2 inches in depth. Poor stands result 
more frequently from too deep planting than from any other cause. 
A bushel of good seed is sufficient to plant from 2 to 3 acres if in 
cultivated rows, and hardly enough for 1 acre if sown broadcast. 

The cultivation of soy beans is a simple matter. Unless conditions 
are very unfavorable the seedling plants appear above ground in a 
week and tillage may then begin. Any good cultivator may be used, 
and flat cultivation is preferable, as the harvesting can be more easily 
done than if the rows are hilled or ridged. 

Soy beans may be planted through a wide period from early spring 
till midsummer. Ordinarily they are planted about June 1. In the 
lowlands of Tennessee and North Carolina and southward two crops 
of the early and medium varieties may be secured in a season. In 
general, early plantings require more time to mature than late plant- 
ings, the difference in the same variety often amounting to as much 


as three weeks. 


THE INOCULATION OF SOY BEANS. 


Like other legumes, soy beans are able to utilize the nitrogen of 
the air and add it to the soil by means of root nodules. These nodules 
(fig. 5) are caused by certain bacteria; unless they are present soy 
beans in the usual types of soil will make but a weak growth, and 
many of the plants will turn yellow and die. 

Throughout the South the proper bacteria for soy beans seem to 
be widely distributed, so that natural inoculation now occurs generally. 
In isolated localities where this crop has not been grown, however, 
some difficulty may be expected from lack of inoculation during the 
first season at least. Northward and westward greater difficulty 
in this regard is experienced. 


372 





Sse Ragas Iie 














SOY BEANS. 13 


Inoculation of a new field may be secured either by the soil-trans- 
fer method or by the use of the pure cultures prepared by the Depart- 
ment of Agriculture. The soil-transfer method consists in scattering 
soil from an old, well-inoculated soy-bean field over the new ground 
at the rate of 200 to 300 pounds per acre. To facilitate even scatter- 


es. 





Fic. 5.—Roots of a plant of the Mammoth variety of soy bean, showing characteristic nodules. 


ing this should be thoroughly mixed with several times its weight of 
ordinary soil. The soil may be either drilled or broadcasted. In 
the latter case it should be done toward evening or on a cloudy day, as 
| bright sunshine is very harmful to the germs. The objections to the 
| soil-transfer method are the labor and cost involved and the serious 
4916—Bull. 372—09——3 





14 SOY BEANS. 


liability of spreading weeds and dangerous plant diseases. Success- 
ful inoculation by this method is, however, practically certain. 

The method of inoculation by means of the pure cultures prepared 
by the United States Department of Agriculture is fully described in 
Farmers’ Bulletin 315. Fresh liquid cultures are sent out in sealed 
bottles, and for small quantities of seed the culture may be diluted and 
used directly upon the seed. Directions and material for increasing 
the culture are supplied if a larger quantity is desired. The advan- 
tages of the artificial cultures lie in the greater ease of transportation 
and application, as well as in the absence of the danger of introducing 
plant diseases or harmful weeds. This method is frequently unsuc- 
cessful with soy beans, due possibly to the oily nature of the seeds. 

When growing soy bears or any of the legumes for the first time 
it is an excellent plan to plant a small experimental plat, inoculating 
thoroughly by the pure-culture method. If this plat is successful, an 
abundance of soil will be available for inoculating large fields without 
danger of introducing weeds or diseases. 


SOY BEANS FOR HAY. 


Soy-bean hay when cut at the proper stage of growth and carefully 
cured is excellent, and for dairy cattle at least yields results equal to 
alfalfa hay. For hay production soy beans may be planted in culti- 
vated rows, or when the ground is free from weeds they may be drilled 
or broadcasted. The late or medium-late varieties are as a general 
thing best adapted for hay production. These varieties grow to a 
greater height and have finer stems and branches and more leaves 
than do the earlier sorts. Of the varieties now handled by seedsmen 
the best for hay production are the Mammoth and the Ito San. The 
Mammoth variety makes a very large growth of plant, usually pro- 


duces a large quantity of seed, and is well adapted for growing in the . 


entire South. The Ito San is smaller, with finer stems, and also yields 
satisfactory crops of grain. It is at least a month earlier than the 
Mammoth. 

Soy beans are not as a rule to be recommended as a hay crop north 
of the Ohio River, except in southern Illinois. The reasons for this 
are the shorter growing season, which tends to encourage the produc- 
tion of seed at the expense of plant growth, and the general culture 
of red clover, with which soy beans can scarcely compete in the pro- 
duction of hay. To get the best hay from soy beans they should be 
cut when half or more of the pods are fully grown, but before they 
begin to change color in ripening. Another rule, which is probably 
the better one to follow, is to cut when the top leaves begin to turn 
yellow. This is the best guide in most cases, but does not always 
apply, as some varieties, notably the Guelph, shed their leaves with- 
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out change of color. At this stage of growth the largest yield and at 
the same time a good quality of hay will be secured. If the cutting 
is done earlier than this, the percentage of protein will be higher and 
there will be practically no waste in feeding; but the total yield will 
not be so large and the difficulty of curing much greater. If the cut- 
ting is much later than this, the total food constituents will be greater, 
but there will also be considerable waste of material in feeding due to 
the stems becoming hard and woody. 


CURING THE HAY. 


The planting should be timed, so that the crop can be cut for hay 
in September, as this month is usually the most satisfactory for hay- 
making. The cutting may begin as soon as the dew is off the plants 
and continue for the rest of the day. The plants should be allowed 
to lie in the swath until the leaves are well wilted, but great care 
should be exercised to rake them before the leaves become dry and 
brittle. After raking into windrows they should be left for a day or 
two, depending on the weather, and then put in small cocks or 
bunches. Three to five or six days of good weather is ample time for 
making good soy-bean hay. Great care should be used to prevent 
the loss of leaves, since these are the most valuable part of the plant 
except the pods. 

When the hay is dry, it should be put in good-sized stacks or under 
ashed. If it is stacked in the open field it is very essential that some 
other material, either grass or a canvas cover, be put over the stack, 
as soy-bean hay does not shed rain well. Yields of from 1 to 3 and 
occasionally 4 tons of cured hay to the acre are secured. The aver- 
age yield is about 2 tons per acre. 

Curing frames can often be used to good advantage in making soy- 
bean hay, especially in unfavorable weather. The object of these 
frames is to keep the cocks open, so as to prevent matting and to 
allow the circulation of air. They are usually three or four sided 
pyramids made of boards or poles 3 to 6 feet long, fastened together 
at the top and held by crosspieces near the base. By this device a 
hollow cock or shock is secured, and consequent better curing. 

In stacking the hay, poles or logs placed in the center of stack, so 
as to leave passages for air, will greatly lessen the danger of spoiling. 


SOY BEANS FOR PASTURAGE. 


The soy-bean crop can often be profitably utilized by pasturing, 
particularly to hogs, especially when fed corn in addition. This is 
advisable when harvesting is interfered with by lack of labor, bad 
weather, or other causes and when the crop is grown especially for 
soil improvement. By this means not only is the crop profitable in 
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itself, but the manure is returned to the soil. The usual practice is 
to turn the hogs into the soy beans when the pods are nearly full of 
grain, but before they have begun to ripen. In pasturage experi- 
ments conducted at the Alabama Agricultural Experiment Station,¢ 
the following crops as pasturage for hogs were compared: Soy beans, 
peanuts, chufas, and sorghum. In these experiments it was found 
that when corn alone was fed 100 pounds of pork cost $7.63; when 
fed a two-thirds ration of corn and pastured in addition 100 pounds 
of pork cost $8.89 when on chufa pasture, $7.79 on sorghum pasture, 
$3.20 on peanut pasture, and $2.74 on soy-bean pasture. The aver- 
age gain of the pigs each day on the soy-bean pasture was 1.02 pounds, 
on the peanut pasture 1.01 pounds, on the chufa pasture 0.72 pound, 
and on the sorghum pasture 0.37 pound. In this experiment the 
hogs were turned into the soy beans while the pods were very small, 
so that for two weeks they ate only the leaves and young shoots. 

In a similar experiment conducted at the Arkansas Agricultural 
Experiment Station the effect of the legume crop grazed by hogs was 
determined on the two succeeding cotton crops as compared with cot- 
ton following corn not grazed. The figures show that the two cotton 
crops aggregated 2,905 pounds of seed cotton following peanuts 
grazed, 2,608 pounds following soy beans grazed, and only 1,802 
pounds following corn not grazed. 


SOY BEANS IN MIXTURES. 


There has been but little experimenting as yet in growing soy 
beans in mixtures with other plants. What little has been done 
indicates that the soy bean may be satisfactorily grown in combi- 
nation with a number of other agricultural crops. 


SOY BEANS AND COWPEAS. 


Soy beans and cowpeas make a very satisfactory mixture for hay 
purposes. The tall, strong-growing varieties of soy beans are to be 
preferred for this combination, as the cowpeas are vining plants and 
need something to hold them up so that they can be readily har- 
vested. The hay of such a mixture is more desirable than the hay 
of either crop alone, as it affords variety. The yield also is nearly 
always greater. There is no doubt that most live stock prefer the 
soy beans to the cowpeas in this mixed hay, but both plants are 
eagerly eaten by practically all kinds ef farm stock. 

In sowing soy beans and cowpeas in mixture about 1 bushel of 
the former to a half bushel of the latter per acre should be used. 
If planted in rows, about one-half of this quantity of each is suffi- 


2 Bulletin 143, Alabama Agricultural Experiment Station, 1908. 
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cient. It is necessary to have more soy-bean plants than cowpeas, 
so that the vining growth of the cowpeas may be supported properly. 
The Mammoth and Hollybrook varieties of soy beans are preferable. 
The Whippoorwill and Iron varieties of cowpeas are good. 

There has been considerable difficulty experienced in getting a 
stand of the soy beans when grown in mixture with cowpeas. This 
is mainly due to putting the seed in the ground too deeply, a point 
which should be kept constantly in mind in planting soy beans. 
The planting can be done best with an ordinary grain drill, whether 
it is to be in cultivated rows or sowed. 

The curing of a mixture of cowpea and soy-bean hay is more 
easily accomplished than the curing of cowpeas alone, and slightly 
more difficult than in the case of soy beans alone. The time to cut 
will necessarily depend on the relative stage of growth of the two 
crops. As nearly as possible, both plants should be at the best stage 
of growth for haymaking when the harvesting is done. This time is 
when about half of the soy-bean pods are fully grown and just begin- 
ning to ripen and the first pods of the cowpeas are ripe. At this 
stage of growth they will make a hay the quality of which is hardly 
surpassed by any other produced on the farm. 


SOY BEANS AND SORGO. 


The soy bean may be grown in mixture with sorgo (sweet sorghum). 
There is some objection to the mixture when broadcasted, as the 
sorgo is apt to choke out the soy beans. When grown together in 
cultivated rows, this objection is largely overcome. Amber sorgo is 
usually the best variety for use. 


SOY BEANS AND MILLET. 


Some of the earlier varieties of soy beans have been grown with 
German millet. The mixture is not a good one, as the millet matures 
long before the soy beans. 


SOY BEANS AND CORN. 


Soy beans are more commonly grown with corn than with any 
other crop. They are planted in different sections in various ways, 
namely, in alternate hills with the corn in the same row, in alternate 
rows of each, in alternate series of two rows of each, or broadcasted 
in mixture. Such fields when planted in rows may be harvested for 
silage, or where the rows alternate the two crops may be harvested 
separately. Sometimes such mixed fields are utilized by pasturing 
to hogs. The early and medium varieties of soy beans may be 
planted in between the corn rows at the time of the last cultivation. 
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18 SOY BEANS. 
SOY BEANS FOR ENSILAGE. 


The growing of soy beans for ensilage has not been practiced very 
extensively. In a number of instances ensilage has been made of 
the crop, usually in combination with corn, and it is invariably 
reported as making an excellent succulent feed. Only the larger 
late-growing varieties are desirable for this purpose. Some have 
tried growing soy beans in the corn rows or between the corn rows, 
planting them the same as cowpeas are planted in the cornfields of 
the South, while others prefer growing corn and soy beans in separate 
fields and when the ensilage is put up to mix them in the cutting. 
Where the soil and climate will permit, it would seem to be more 
satisfactory to grow the soy beans in the cornfield. It is doubtful 
whether it will be economical to make ensilage of soy beans when hay 
can be made with comparative ease. Corn deteriorates so much more 
rapidly in the shock than do most of the crops which can be made 
into hay that if ensilage is to be made on the farm the more econom- 
ical practice will likely be to use the corn crop for this purpose and 
save the other crops for hay. 


SOY BEANS FOR GRAIN. 


Growing soy beans for the grain for use as feed is distinctly profit- 
able if the yield is 16 bushels or more per acre. The feeding value 
of the grain is very high, being slightly superior to cotton-seed meal. 
The grain is rich in protein, while nearly all the other grains pro- 
duced on the farm are poor in protein, but rich in carbohydrates. 

For grain production tall varieties that do not branch or bear pods 
close to the ground are desirable, as they are more easily harvested. 
Of the varieties now on the market the Mammoth and Hollybrook 
are undoubtedly much the best for the South, while the Ito San and 
the Guelph, which is also known to the trade as Medium Green, are 
best for more northerly latitudes. A very serious objection to the 
Guelph, however, is its great tendency to shatter seeds at ripening 
time. 

When grown for grain alone, the cutting may be delayed in the 
case of most of the varieties until all of the leaves have fallen. The 
Guelph and a few other varieties not on the market retain the leaves 
late and much seed would be lost by shattering if the harvesting 
were not done earlier. The plants should be allowed to become thor- 
oughly dry after cutting before they are stacked or put into a barn 
or shed. Care should be taken, however, not to let them get too 
dry before they are piled into bunches, as there is likely to be con- 
siderable shattering of seed in such cases, especially if rained upon. 
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Thrashing is most satisfactorily done in the field without previous 
stacking, if conditions will permit. It is hardly possible under most 
conditions to harvest the crop without getting a certain quantity 
of soil mixed with it, and if the thrashing is done outside the result- 
ing dust is not nearly as troublesome as when done inside. The 
fine hairs on the stems and pods also make a disagreeable dust in 
thrashing. 

Harvesting may also be done when the leaves first begin to fall, 
getting in this way practically as much seed as when the plants are 
allowed to mature, and besides saving all the leaves. Such straw is 
much more valuable as feed than the stems alone, though stock will 
eat both readily. This last method is undoubtedly the most profit- 
able way of handling the soy-bean crop if it is grown as forage for 
farm live stock. One field in eastern Tennessee produced in this way 
25.5 bushels of grain and nearly 2 tons of straw to the acre. The 
Mammoth variety in a number of tests at the Tennessee Agricultural 
Experiment Station averaged nearly 20 bushels per acre and 14 tons of 
straw when grown 
in acre plats.¢ 

One of the prin- 
cipal drawbacks in 
growing soy beans 
for seed has been 
the harvesting. 
The small early va- 
rieties can be har- 
vested only with a 
mowing machine or 
a bean harvester, or by hand. The bean harvester has not given very 
satisfactory results. The mowing machine is apt to cut many of the 
lower pods in two and even leave some of them on the stubble. 
Hand work is too laborious and expensive. Many of the later and 
more erect-growing varieties can be satisfactorily harvested with a 
mowing machine or a drop-rake reaper, and the taller varieties even 
with a self-binder. The self-binder is the most satisfactory machine 
to use with tall varieties. With lower varieties the drop-rake reaper 
is recommended. This machine will leave the crop in small bunches 
which can easily be gathered. As the drop-rake reaper will cut as 
low as a mowing machine it is preferable to a mower. It can also 
be used very satisfactorily for harvesting cowpeas. On a small farm 
the drop-rake reaper is perhaps too expensive to justify purchasing, 
but here the mower with a side-delivery attachment can be made 
to answer the purpose. (Fig. 6.) 





Fic. 6.—A bunching attachment on an ordinary mower. 


a See Bulletins 78 and 80, Tennessee Agricultural Experiment Station. 
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SOY BEANS IN ROTATIONS. 


Soy beans are admirably adapted to short rotations, taking either 
an entire season or a part of a season following some small-grain crop. 
In Tennessee and North Carolina a soy-bean crop is often grown 
between two wheat crops, and in other parts of the South between 
oat crops. In such cases, however, an early variety like the Ito San 
or the Haberlandt is preferable. 

Where a whole season is devoted to soy beans two crops of the 
earlier varieties can be matured in all parts of the cotton belt, and 
this is in many cases preferable to growing a single crop of a late 
variety. Where the whole season is thus devoted to soy beans, they 
may take any place in a rotation system where corn can be used. 

The consensus of opinion among farmers is that a crop of soy beans 
benefits the succeeding crop, but not to so great a degree as one of 
cowpeas. More accurate data on this point are needed. 

Regarding the fertilizer requirements of soy beans there are but 
few data available. Where fertilizers are used, the general practice 
is to use acid phosphate at the rate of 200 to 300 pounds per acre and 
muriate of potash at the rate of 50 pounds per acre. 


FEEDING VALUE OF SOY BEANS. 


The feeding velue of any forage crop and for any particular pur- 
pose can be determined only by actual feeding experiments. There 
are, of course, definite relations between the digestible constituents of 
a feed and the resultant gains in flesh or milk. These relations are, 
however, more complex than a table of analyses indicates. On this 
account the relative value of feeds is best shown by comparative feed- 
ing trials. Such trials indicate that good soy-bean hay is about equal 
to alfalfa for milk and butter production. They also show that soy- 
bean meal is somewhat superior to cotton-seed meal in the production 
of pork, mutton, and milk. Soy-bean meal also proves to be slightly 
more valuable than wheat middlings in feeding hogs. 


FEEDING VALUE FOR SHEEP. 


The Wisconsin Agricultural Experiment Station® has tested the 
value of soy-bean seed for fattening lambs. In one experiment two 
lots of 10 lambs each were fed the same roughage. One lot received 
shelled corn and whole soy beans in equal proportions, while the other 
received the same quantities of shelled corn and whole oats. The 
average gain of each lamb during a period of twelve weeks was 16.3 
pounds when soy beans constituted a part of the ration and but 13.7 
pounds when oats were used. A pound of gain was produced on 6.11 
pounds of grain and 7.11 pounds of roughage in the soy-bean ration, 











a4 Annual Reports, Wisconsin Agricultural Experiment Station, 1904 and 1905. 
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while 7.28 pounds of grain and 8.62 pounds of roughage were required 
on the oats ration. 

In another experiment the same rations were fed for twelve weeks 
to two lots of 9 lambs each. The lot receiving the soy-bean ration 
gained 119 pounds in weight and produced 95.1 pounds of wool, 
against 71 pounds increase in weight and a production of 81.3 pounds 
of wool for the lot receiving the oat ration. The second lot also 
consumed more feed per pound of gain. 


FEEDING VALUE FOR DAIRY COWS. 


Soy-bean meal has been found a most excellent feed for dairy cows. 
The Massachusetts Agricultural Experiment Station* compared 
soy-bean meal and cotton-seed meal, using the same ration other- 
wise. The quantity of milk produced from the soy-bean ration was 
slightly larger. The butter from the cows fed cotton-seed meal was 
of firmer texture, but not nearly as good otherwise as the butter from 
the cows fed soy-bean meal. The test indicated that soy-bean meal 
was superior to cotton-seed meal for both milk and butter production. 

At the Tennessee Agricultural Experiment Station® three groups 
of cows of two lots each were fed to compare (1) soy-bean straw and 
corn stover; (2) soy-bean hay and alfalfa hay, and (3) soy-bean 
meal and cotton-seed meal. There was no chance in these experi- 
ments for the individuality of the animals to affect the results, as 
each lot was fed on the separate rations at different periods in the 
course of the experiments. 

Soy-bean straw was found very palatable and superior to corn 
stover as a feed. More feed was eaten in the case of the soy-bean 
straw, but the cost of the feeds consumed during a thirty-day period 
was practically the same. The soy-bean ration produced 12 per cent 
more milk and 14 per cent more butter fat, so that the cost of a gallon 
of milk was 1.2 cents less and of a pound of butter fat 2.1 cents less 
than when corn stover was fed as roughage. 

In the comparison of soy-bean hay and alfalfa hay, these sub- 
stances were fed in combination with corn silage and corn-and-cob 
meal. Each lot of cows consisted of four Jerseys, and the test lasted 
through three periods of thirty days each. At the end of this time 
the results were in favor of the soy-bean hay by 245 pounds of milk 
and 20.5 pounds of butter fat. This result indicates a slight superi- 
ority of soy-bean hay over alfalfa hay. 

In the trial for the comparison of soy-bean meal and cotton-seed 
meal the yield both of milk and of butter fat was about 5 per cent 
greater for the soy-bean meal. 


@ Annual Report, Massachusetts Agricultural Experiment Station, 1893, pp. 13-14. 
6 Bulletin 80, Tennessee Agricultural Experiment Station, 1908. 
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FEEDING VALUE FOR HOGS. 


The Wisconsin Agricultural Experiment Station * compared soy- 
bean meal and wheat middlings for pork production in three separate 
experiments in as many years. Two-thirds of the grain ration was 
corn meal in each case. In each of the experiments the largest 
gains were made on the soy-bean rations. Soy beans proved about 
10 per cent superior to wheat middlings for pork production, figuring 
the cost of the feeds as the same. 

The Indiana Agricultural Experiment Station ® compared rations 
of 2 parts of corn meal and 1 part of soy-bean meal with corn meal 
and wheat middlings in equal proportions and with 5 parts of corn 
meal and 1 part of tankage for pork production. The soy-bean 
ration produced the largest daily gains, and this with the smallest 
quantity of feed consumed for each pound of gain. 

The Kansas Agricultural Experiment Station’ has several times 
tested the value of soy-bean meal in combination with corn meal and 
with kafir meal in comparison with the two latter feeds alone in feeding 
hogs. The feeds were mixed in the proportion of four-fifths corn or 
kafir and one-fifth soy beans. Larger gains, varying from 13 to 37 per 
cent, were made in every case on the mixed rations than on corn or 
kafir alone. 

With corn meal alone 100 pounds of gain cost $3.92, with corn 
meal and soy-bean meal $3.73, and with kafir meal and soy-bean 
meal $3.37. For these computations the value of corn meal was 
fixed at $14 a ton, kafir meal at $13 a ton, and soy beans at $25 « 
ton, or 75 cents a bushel. 


STORING SOY-BEAN SEED. 


The storage of soy-bean seed requires special care. The grain 
should be thoroughly dry when put into storage or else placed where 
good ventilation is afforded; otherwise it is almost certain to heat 
and be ruined as far as germination is concerned. No matter what 
may be the condition of the seed at the time it is stored, it should 
be examined occasionally to detect any tendency to heat 

Even when soy-bean seed has been stored carefully the germination 
is apt to fall off rapidly. In fact, it is as a rule unwise to plant seed 
more than one season old without first testing it for germination. 
Unlike cowpea seed that of soy beans is rarely attacked by weevils. 








2 Annual Reports, Wi isconsin Agieditaad Uxperiment Station for 1904, 1905, and 
1906. 

6 Bulletin 108, Indiana Agricultural Experiment Station, 1905. 

¢ Bulletin 92, Kansas Agricultural Experiment Station, pp. 24-25, and Press 
Bulletin No. 141, 1905. 
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SOY BEANS. 23 


COMPARISON OF SOY-BEAN GRAIN AND COTTON-SEED MEAL. 


Throughout much of the region well adapted to soy beans dairy 
farmers purchase cotton-seed meal for a high-protein feed. Numer- 
ous experiments have shown that soy-bean meal is equal or slightly 
superior as a feed to cotton-seed meal both for cows and for hogs. 

Yields of 20 bushels per acre of soy beans on lands of moderate 
fertility may confidently be expected in the region where the best 
medium or late varieties will mature. On the comparatively poor 
soils of the Arlington Experimental Farm in Virginia yields of the 
best varieties have been obtained in acre plats as follows: Acme, 
29.7 bushels; Meyer, 23.6 bushels; Tashing, 23.3 bushels; Wilson, 
23.1 bushels; Jet, 22.6 bushels; Ito San, 22.6 bushels; Guelph, 2 
bushels; Flat King, 21 bushels. Similar, and in many cases larger, 
yields are reported by many farmers and by the agricultural experi- 
ment stations of Tennessee, Virginia, Delaware, New Jersey, Indiana, 
Wisconsin, Rhode Island, and Mansachusctie. Yields of 40 to 50 
bushels per acre have frequently been reported, and some writers 
have mentioned yields of 100 bushels per acre. It is doubtful whether 
yields of even 50 bushels per acre are made, except on small areas. 

The above seed yields are comparable in value to those of wheat 
or corn, and the crop may come to be grown extensively as a money 
crop, especially in regions where the boll weevil makes cotton culture 
uncertain. For the present, however, the culture of soy beans is 
recommended mainly to those farmers who can feed the crop. 

During the past ten years soy-bean meal has been imported into 
Europe in large quantities from Manchuria, and has met ready sale 
at a price above that of cotton-seed meal. This would seem to assure 
a market for practically unlimited quantities. Whether soy-bean 
oil would find an economic use comparable to that of cotton-seed oil 
remains to be determined, as does also the feeding value of soy-bean 
meal from which the oil has been extracted. 

The relative richness of the soy bean in oil and other constituents 
as compared with other oily seeds is shown in the following tables: 


TaBLeE I.—Analyses of seeds of seven varieties of soy beans.4 





| Fresh or air-dry substance. 





Tariety | | “of 

Variety. | Nitrogen-| 

Water. | Protein.| Fat. | free | Fiber. Ash. 
| | extract. 


oe eesti 
Per cent. | Per cent. Per cent. | Per cent. | Per cent. | Per cent. 














MMAR aha 5. Same tance eeceu are aac 8. 67 36. 59 | 24. 41 4.00 5.78 
ME Bi tndcuds ck ankscupanancnadase teen | 7. 42 34. 66 | 27. 61 5.15 5.97 
Thc ccakeadeeeacehasendintedse an | 7. 45 é 26. 28 4.79 6. 28 
MR gad dee ue dave acaccses 7. 49 29. 36 4.12 5. O01 
IE suo vo touueds cess doesn awecnuune. | 7. 43 25. 47 4. 57 5. 85 
NT I i. a ods onnud sinew rereeuns | 8. 00 26. 30 4.53 5. 85 
so cag nea cals a aabek os os ine ane | . 43 23. 65 5. 05 5. 82 

een: 985-8 27.2. Sah | anh 70 Ee 26.15 4.60 5.79 


a Bulletin 82, Tennessee Agricultural Renetenen Station, p. 97. 1908. 
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24 SOY BEANS. 


TaBLE I1.—Analyses of cotton seed, sunflower seed, and peanuts. 


Fresh or air-dry substance. 























Kind of seed. Nitrogen- 
Water. | Protein. Fat. free Fiber. Ash. 
extract. 
—_—_______ a ener te akc elt. 
Cotton seed (whole): Per cent. | Per cent. | Per cent. | Per cent. | Per cent. | Per cent. 
CR cies knvhosaneactapsaawess 8. 00 13. 62 10. 40 7. 58 17. 60 2. 89 
CN so ore canine sarescevc cates 17. 51 29. 70 29. 34 36. 70 32. 40 8. 00 
Average of 25 analyses................. 9. 92 19. 38 19. 45 22. 57 22. 57 4.74 
Sunflower seed (whole): 
eae ech nance cauadnaeet 8. 50 15. 80 20. 90 22. 00 29. 50 2.10 
ee ee eee 8. 80 16. 70 21. 50 20. 70 30. 30 3. 20 
Average of 8 analyses.................. 8. 60 16. 30 21. 20 21. 40 29. 90 2. 60 
Peanuts (kernels): 
EE a gonna ccrG hie dpnic's sein oS eceen 4.90 23. 20 35. 00 12.70 2. 00 1.90 
Maximum........... 13. 20 31. 50 47. 40 19. 10 18. 40 3. 80 
Average of 7 analyses... 7. 50 27.90 39. 60 15. 60 | 7.00 2. 40 





COMPARISON OF SOY BEANS AND COWPEAS. 


Inasmuch as the soy bean is adapted to nearly the same place in 
the farm rotation as the cowpea, a comparison of the two plants is 
pertinent. 

The soy bean is determinate in growth; that is, it reaches a definite 
size and matures. Nearly all varieties of cowpeas, on the other 
hand, are indeterminate, continuing growth until killed by frost. 

Soy beans, with the exception of a few varieties, do not vine, but 
grow erect or nearly erect. Cowpeas, on the other hand, are viny 
plants, and therefore more difficult to harvest. 

Soy beans mature all their pods at one time. Cowpeas continue 
to produce green pods as long as the plant lives. 

Soy beans will withstand quite heavy frosts, both in the spring, 
when young, and in the fall, when nearly mature, while the same 
frosts are fatal to cowpeas. 

Soy beans are more drought resistant than cowpeas, and in a dry 
season will give much greater yields; they will also withstand excessive 
moisture much better. 

For green manuring or soil improving, the cowpea is far more 
valuable than the soy bean, as it will smother weeds much more 
successfully. 

The value of the hay of the two plants is nearly the same. There 
is frequently doubt as to which is the more desirable to grow. On 
relatively poor soil or when broadcasted cowpeas are always prefer- 
able. When cultivated, the soy bean will yield the greater return, 
and if cut late the hay is more easily cured. 

For growing with corn or sorghum for hay or silage the cowpea is 
generally preferable to the soy bean. 

The feeding value of an acre of soy beans for beef cattle was found 
by the Tennessee Agricultural Experiment Station to be about 50 per 
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cent greater than that of cowpeas grown on an adjoining acre. This 
was also approximately the difference in yield of the two crops. 

As a grain producer the soy bean is in every way preferable to the 
cowpea, as it produces larger yields of richer grain and can be harvested 
much more easily. 

The soy bean, therefore, is to be recommended above the cowpea 
where intensive rather than extensive farming is practicable and 
desirable. 

SUMMARY. 


(1) For intensive farming the soy bean is the best annual legume 
to grow for forage in the southern part of the cotton belt and into 
the southern part of the corn belt. 

(2) The soy bean, whether used as hay, grain, straw, or ensilage, 
is very valuable as feed for live stock. 

(3) Soy-bean hay is practically identical in feeding value with 
alfalfa and yields from 2 to 3 tons per acre. To make good soy- 
bean hay the crop must be cut when about half the pods are full 
grown or when the top leaves first begin to turn yellow. 

(4) Soy-bean grain is more valuable than cotton-seed meal as a 
supplemental feed in the production of pork, mutton, wool, beef, 
milk, and butter. A bushel of soy beans is at least twice as valuable 
for feed as a bushel of corn. As the grain is hard it is usually desirable 
to grind it into nieal for feeding. This is best done by mixing with 
corn before the grinding to prevent gumming up the mill. 

(5) Harvesting ordinarily should be done when the leaves first 
begin to turn yellow, as the quality of the straw rapidly deteriorates 
thereafter and the yield of seed will be practically as large as at 
any later time. From 20 to 30 bushels of grain and 14 to 2 tons 
of straw per acre are not uncommon. 

(6) If soy beans are grown for the seed alone, and sometimes 
this is desirable, the harvesting can be done most easily by waiting 
until all the leaves have fallen. 

(7) Soy-bean straw, if the crop is cut before the leaves fall, is 
fully as valuable for feeding as timothy hay for cattle, and is eaten 
by stock with much relish. Even when the harvesting is delayed 
until all the leaves have fallen, stock will eat the straw readily. 

(8) Mixed with corn, soy beans are excellent for ensilage. The 
two crops may be grown together, but it is usually better practice 
to plant in separate fields and mix when putting into the silo. 

(9) It is necessary to give the soil thorough preparation in order 
to be successful with soy beans. Only fresh seed or seed which has 
been tested for germination should be planted. Two-year-old seed 
is usually not reliable. The seed should be planted shallow, not to 
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exceed 2 inches in depth, and preferably in rows 30 or, better, 36 
inches apart to permit sufficient cultivation to keep down weeds. 

(10) For harvesting soy beans a mower with or without a side- 
delivery attachment, a self-rake reaper, or a self-binder can be used. 
A binder can be used only with the tall varieties. The thrashing 
can be done with a grain separator by using blank concaves and 
running the cylinder much slower than for small grains or by the 
use of machines specially designed for handling soy beans and 
cowpeas. 

(11) Soy beans and cowpeas can be grown together satisfactorily ; 
the hay of such a mixture is better than either crop alone and the 
yield is generally greater. In planting the two together the seed 
should not be covered too deeply, as deep planting will result in a 
poor stand of soy beans. 

(12) As a crop in a short rotation soy beans are very desirable. 
They can be grown so as to use an entire season in the case of the 
late varieties, or two crops in one season can be secured from some 
of the earlier ones. They can also be used very advantageously to 
follow a small-grain crop the same season. 

(13) The important commercial varieties of soy beans are the 
Mammoth, the Hollybrook, and the Ito San. Among the most 
valuable new varieties are the Austin, the Wilson, the Riceland, 
the Meyer, and the Haberlandt, most of which will be in the hands 
of seedsmen in 1910. 
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FARMERS’ BULLETINS. 


Bulletins in this list will be sent free, so long as the supply lasts, to any resident 
of the United States, on application to his Senator, Representative, or Dele- 
gate in Congress, or to the Secretary of Agriculture, Washington, D.C. Because 
of the limited supply, applicants are urged to select only a few numbers, choosing 
those which are of special interest to them. Residents of foreign countries should 
apply to the Superintendent of Documents, Government Printing Office, Washington, 
D. C., who has these bulletins for sale. Price 5 cents each to Canada, Cuba, and 
Mexico; 6 cents to other foreign countries. The bulletins entitled ‘‘ Experiment 
Station Work”’ give briefly the results of experiments performed by the State experi- 











ment stations. 





22. The Feeding of Farm Animals. 155. How Insects Affect Health in Rural Districts. 
27. Flax for Seed and Fiber. 156. The Home Vineyard. 
28. Weeds: And How to Kill Them. 157. The Propagation of Plants. 
30. Grape Diseases on the Pacific Coast. 158. How to Build Small Irrigation Ditches. 
32. Silos and Silage. 162. Experiment Station Work—XXI. 
34. Meats: Composition and Cooking. 164. Rape as a Forage Crop. 
$5. Potato Culture. 166. Cheese Making on the Farm. 
36. Cotton Seed and Its Products. 167. Cassava. 
44. Commercial Fertilizers. | 169. Experiment Station Work—XXII. 
48. The Manuring of Cotton. | 170. Principles of Horse Feeding. 
49. Sheep Feeding. 172. Seale Insects and Mites on Citrus Trees. 
51. Standard Varieties of Chickens, 173. Primer of Forestry. Part I: The Forest. 
52. The Sugar Beet. 174. Broom Corn. 
54. Some Common Birds. 175. Home Manufacture and Use of Unfermented 
55. The Dairy Herd. Grape Juice. 
56. Experiment Station Work—I. | 176. Cranberry Culture. 
60. Methods of Curing Tobacco. 177. Squab Raising. 
61. Asparagus Culture. 178. Insects Injurious in Cranberry Culture. 
62. Marketing Farm Produce. 179. Horseshoeing. 
63. Care of Milk on the Farm. 181. Pruning. 
64. Ducks and Geese. 182. Poultry as Food. 
65. Experiment Station Work—II. 183. Meat on the Farm: Butchering, Curing, and 
69. Experiment Station Work—III. | Keeping. j 
73. Experiment Station Work—IV. 185. Beautifying the Home Grounds. 
77. The Liming of Soils. 186. Experiment Station Work—X XIII. 
78. Experiment Station Work—V. 187. Drainage of Farm Lands. 
79. Experiment Station Work—VI. 188. Weeds Used in Medicine. 
81, Corn Culture in the South. 190. Experiment Station Work—X XIV. 
82. The Culture of Tobacco. 192. Barnyard Manure. 
83. Tobacco Soils. 193. Experiment Station Work—XXV. 
84. Experiment Station Work—VII. 194. Alfalfa Seed. 
85. Fish as Food. 195. Annual Flowering Plants. 
86. Thirty Poisonous Plants. 196. Usefulness of the American.Toad. 
87. Experiment Station Work—VIIL. 197. Importation of Game Birds and Eggs for 
88. Alkali Lands. Propagation. 
91. Potato Diseases and Treatment. 198. Strawberries. 
92. Experiment Station Work—IX. 200. Turkeys. 
93. Sugar as Food. 201. Cream Separator on Western Farms. | 
96. Raising Sheep for Mutton. 202. Experiment Station Work—X XVI. | 
97. Experiment Station Work—X. 203. Canned Fruits, Preserves, and Jellies. } 
99. Insect Enemies of Shade Trees. 204. The Cultivation of Mushrooms. 
101. Millets. 205. Pig Management. 
103. Experiment Station Work—XI. 206. Milk Fever and Its Treatment. 1 
104. Notes on Frost. 209. Controlling the Boll Weevil in Cotton Seed | 
105. Experiment Station Work—XII. and at Ginneries. 
106. Breeds of Dairy Cattle. 210. Experiment Station Work—XXVII. 
110. Rice Culture in the United States. 213. Raspberries. H 
113. The Apple and How to Grow It. 218. The School Garden. | 
114. Experiment Station Work—XIV. 219. Lessons fromthe Grain Rust Epidemic of 1904. i 
118. Grape Growing in the South. 220. Tomatoes. | 
119. Experiment Station Work—XV. 221. Fungous Diseases of the Cranberry: i 
120. Insects Affecting Tobacco. 222. Experiment Station Work—X XVIII. } 
121. Beans, Peas, and Other Legumes as Food. 223. Miscellaneous Cotton Insects in Texas. } 
122. Experiment Station Work—XVI. 224. Canadian Field Peas. 
126. Practical Suggestions for Farm Buildings. 225. Experiment Station Work—X XIX. 
127. Important Insecticides. 227, Experiment Station Work—XXX. 
128. Eggs and Their Uses as Food. 228. Forest Planting and Farm Management. 
181. Household Tests for Detection of Oleomar- | 229. The Production of Good Seed Corn. 
garine and Renovated Butter. 231. Spraying for Cucumber and Melon Diseases. | 
133. Experiment Station Work—X VIII. 232. Okra: Its Culture and Uses. 
134, Tree Planting on Rural School Grounds. 233. Experiment Station Work—XXXI. 
135. Sorghum Sirup Manufacture. 234. The Guinea Fowl. 
137. The Angora Goat. 235. Preparation of Cement Concrete. 
138. Irrigation in Field and Garden. 236. Incubation and Incubators. 
139. Emmer: A Grain far theSemiarid Regions. | 237. Experiment Station Work—X XXII. 
140. Pineapple Growing. 238. Citrus Fruit Growing in the Gulf States. 
142. Principles of Nutrition and Nutritive Value | 239. The Corrosion of Fence Wire. 
of Food. 241. Butter Making on the Farm. 
144. Experiment Station Work—XIX. 242. An Example of Model Farming. : 
145. Carbon Bisulphid as an Insecticide. 243, Fungicides and Their Use in Preventing Dis- 
149. Experiment Station Work—XX. eases of Fruits. 
150. Clearing New Land. 244. ExperimentStation Work—X XXIII. 
152. Scabies of Cattle. 245. Renovation of Worn-ont Soils. 
154. The Home Fruit Garden: Preparation and | 246. Saccharine Sorghums for Forage. 
Care. 248. The Lawn. 
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249. Cereal Breakfast Foods. 832. 
250. The Prevention of Stinking Smut of Wheat | 333. 
and Loose Smut of Oats. 334. 
251. Experiment Station Work—X XXIV. | 835. 
252. Maple Sugar and Sirup. 
253. The Germination of Seed Corn. 337. 
254, Cucumbers. | 
255. The Home Vegetable Garden. 338. 
256. Preparation of Vegetables for the Table. | 339. 
257. Soil Fertility. 341. 
258. Texas or Tick Fever and Its Prevention. 342. 
259. Experiment Station Work—XX XV. 343. 
260. Seed of Red Clover and Its Impurities. 
262. Experiment Station Work—XX XVI. | 344. 
263. Practical Information for Beginners in Irri- 
gation. 345. 
264. The Brown-tail Moth and How to Control It. | 346. 
266. Management of Soils to Conserve Moisture. 
267. Experiment Station Work—XX XVII. 347. 
269. Industrial Alcohol: Uses and Statistics. 348. 
270. Modern Conveniences for the Farm Home. 349. 
271. Fora ve Crop Practices in Western Oregon | 350. 
and Western Washington. | $51. 
272. A Successful Hog and Seed-corn Farm. 352. 
273. Experiment Station Work—X XXVIII. 353. 
274. Flax Culture. 354. 
275. The Gipsy Moth and How to Control It. 355. 
276. Experiment Station Work—XX XIX. 356. 
277. The Use of Alcohol and Gasoline in Farm | 367. 
Engines. 
278. Leguminous Crops for Green Manuring. 358. 
279. A Method of Eradicating Johnson Grass. 
280. A Profitable Tenant Dairy Farm. 359. 
281. Experiment Station Work—XL. 360. 
282. Celery. 361. 
283. Spraying for Apple Diseases and the Codling | 362. 
Moth in the Ozarks. 363. 
284. Insect and Fungous Enemies of the Grape | 364. 


286. Comparative Value of Whole Cotton Seed 

and Cotton-seed Mealin Fertilizing Cotton. | 366. 
287. Poultry Management. 367. 
288. Nonsaccharine Sorghums, 368. 
289. Beans. 
290. The Cotton Bollworm. | 369 
291. Evaporation of Apples. 370. 
292. Cost of Filling Silos. 371. 
293. Use of Fruit as Food. 372. 
294. Farm PracticeintheColumbia Basin Uplands. | 373. 
295. Potatoes and Other Root Crops as Food. 374. 
296. Experiment Station Work—XLI. 375. 
298. Food Value of Corn and Corn Products. | 376. 
299. Diversified Farming Under the Plantation | 377. 


302. Sea Island Cotton: Its Culture, Improve- | 379. 
ment, and Diseases. 380. 
303. Corn Harvesting Machinery. , 381. 
304. Growing and Curing Hops. 382. 
305. Experiment Station Work—XLII. 383. 
306. Dodder in Relation to Farm Seeds. 384. 
307. Roselle: Its Culture and Uses. 385. 
309. Experiment Station Work—XLIII. 386. 
$10. A Successful Alabama Diversification Farm. | 387. 
311. Sand-clay and Burnt-clay Roads, | 388. 
312. A Successful Southern Hay Farm. 389. 
313. Harvesting and Storing Corn. 390. 
314. A Method of Breeding Early Cotton to Es- | 391. 
cape Boll-weevil Damage. 392. 
316. Experiment Station Work—XLIV. 393. 
317. Experiment Station Work—XLV. 394. 
318. Cowpeas. 
319. Demonstration Work in Cooperation with | 395. 
Southern Farmers. 396. 
320. Experiment Station Work—XLVI. 397. 
321. The Use of the Split-log Drag on Earth Roads. | 398. 


322. Milo as a Dry-land Grain Crop. 

323. Clover Farming on the Sandy Jack-pine | 399. 
Lands of the North. 400. 

324. Sweet Potatves. 401. 

325. Small Farms in the Corn Belt. 

326. Building Up a Run-down Cotton Plantation. 

328. Silver Fox Farming. 402. 

329. Experiment Station Work—XLVII. 403. 

330. Deer Farming in the United States. 404. 

381. Forage Crops for Hogs in Kansas and Okla- | 405. 
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East of the Rocky Mountains. 365. 


System. 378. 
. Home-grown Tea. 





homa. 406. 
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Nuts and Their Uses as Food. 

Cotton Wilt. 

Experiment Station Work—XLVIII. 

Harmful and Beneficial Mammals of the 
Arid Interior. 

Cropping Systems for New England Dairy 
Farms. 

Macadam Roads. 

Alfalfa. 

The Basket Willow. 

Experiment Station Work—XLIX. 

The Cultivation of Tobacco in Kentucky 
and Tennessee. 

The Boll Weevil Problem, with Special Refer- 
ence to Means of Reducing Damage. 

Some Common Disinfectants. 

The Computation of Rations for Farm Ani- 
mals by the Use of Energy Values. 

The Repair of Farm Equipment. 

Bacteria in Milk. 

The Dairy Industry in the South. 

The Dehorning of Cattle. 

The Tuberculin Testof Cattle forTuberculosis. 

The Nevada Mouse Plague of 1907-8. 

Experiment Station Work—L. 

Onion Culture. 

A Successful Poultry and Dairy Farm. 

Peanuts. 

Methods of Poultry Management at the Maine 
Agricultural Experiment Station. 

A Primerof Forestry. PartII: Practical For- 
estry. 

Canning Vegetables in the Home. 

Experiment Station Work—LI. 

Meadow Fescue: Its Culture and Uses. 

Conditions Affecting the Valueof Market Hay 

The Use of Milk as Food. 

A Profitable Cotton Farm. 

Farm Management in Northern Potato 
growing Sections. 

Experiment Station Work—LII. 

Lightning and Lightning Conductors. 

The Eradication of Bind weed, or Wild Morn 
ing-glory. 


. How to Destroy Rats. 


Replanning a Farm for Profit. 

Drainage of Irrigated Lands. 

Soy Beans. 

Irrigation of Alfalfa. 

Experiment Station Work—LIIT. 

Care of Food in the Home. 

Game Laws for 1909. 

Harmfulness of Headache Mixtures. 

— of Exterminating the Texas-fever 
Tick. 

Hog Cholera. 

The Loco-weed Disease. 

Experiment Station Work—LIV. 

The Adulteration of Fcrage-plant Seeds. 

How to Destroy English Sparrows. 

Experiment Station Work—LV. 

Boys’ and Girls’ Agricultural Clubs. 

PotatoCultureon Irrigated Farmsof the West. 

The Preservative Treatmentof Farm Timbers. 

Experiment Station Work—LVI. 

Bread and Bread Making. 

Pheasant Raising in the United States. 

Economical Use of Meat in the Home. 

Irrigation of Sugar Beets. 

Habit-forming Agents. 

The Use of Windmills in Irrigation in the 
Semiarid West. 

Sixty-day and Kherson Oats. 

The Muskrat. 

Bees. 

Farm Practice in the Use of Commercial Fer- 
tilizers in the South Atlantic States, 

Irrigation of Grain. 

A More Profitable Corn-planting Method, 

The Protection of Orchards in the Pacific 
Northwest from Spring Frosts by Means of 
Fires and Smudges. 

Canada Bluegrass: Its Culture and Uses. 

The Construction of Concrete Fence Posts, 

Irrigation of Orchards. 

Experiment Station Work—LVII. 

Soil Conservation. 




















